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CONVERSION FACTORS AND ABBREVIATIONS

CONVERSION OF INCH-POUND UNITS
TO METRIC INTERNATIONAL SYSTEM UNITS

For the convenience of readers who may prefer to use metric (Interna-
tional System) units rather than the inch-pound units in this report, values
may be converted using the following factors:

Multiply Inch-Pound Unit By To Obtain Metric Unit

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi2?) 2.590 square kilometer (km?)

foot per second (ft/s) 0.3048 meter per second (m/s)

foot per mile 0.189 meter per kilometer

million gallons per day 0.04381 cubic meter per second
(Mgal/d) (m3/s)

square foot (ft2) 0.09290 square meter (m?)



GROUND-WATER-WITHDRAWAL AND WATER-LEVEL DATA USED TO SIMULATE
REGIONAL FLOW IN THE MAJOR COASTAL PLAIN AQUIFERS OF NEW JERSEY

By Otto S. Zapecza, Lois M. Voronin, and Mary Martin
ABSTRACT

This report documents ground-water withdrawal and ground-water-level
data for the major aquifers of the New Jersey Coastal Plain that include the
Potomac-Raritan-Magothy aquifer system, Englishtown aquifer system, Wenonah-
Mount Laurel aquifer, Vincentown aquifer, Piney Point aquifer, Atlantic City
800-foot sand of the Kirkwood Formation, Kirkwood-Cohansey aquifer
system, and the Holly Beach water-bearing zone of the Cape May Formation.
These data have been used in the Regional Aquifer-System Analysis (RASA)
flow model of 10 major aquifers in the New Jersey Coastal Plain.

Ground-water withdrawals from the Coastal Plain have increased from
less than 50 million gallons per day in 1918 to more than 350 million
gallons per day in 1980. In response to these increased withdrawals,
ground-water levels have been steadily declining. 1In some areas where wells
once flowed freely, water levels are now 100 to 200 feet below land surface.

Ground-water-withdrawal data from more than 1,400 wells are tabulated
by year for 1956 through 1980. 1In addition, total yearly withdrawals for
169 public-supply and industrial purveyors for 1918 through 1955 are
documented. Best estimates are given for percentages of total withdrawals
by aquifer for the 1918 through 1955 data. Ground-water-withdrawal data
also are tabulated yearly from 1918 through 1980 by county for each aquifer.

Long-term hydrographs for 89 Coastal Plain wells provide information on
water-level fluctuations over time. Potentiometric maps showing earliest
recorded water levels in Coastal Plain aquifers delineate prepumping
conditions.

INTRODUCTION

Ground water is the source of nearly 80 percent of the potable water
supply in the Coastal Plain of New Jersey. Ground-water withdrawals from
Coastal Plain aquifers in New Jersey have increased steadily since the turn
of this century. 1In 1980, withdrawal rates exceeded 354 Mgal/d (million
gallons per day) (Vowinkel, 1984, table 3). In response to increasing
ground-water withdrawals, ground-water levels in major confined aquifers
have steadily declined and large regional cones of depression have formed
(Walker, 1983, p. 2). Many of these cones are continuing to deepen and
expand with increasing withdrawal rates.

Purpose and Scope

The purpose of this report is to document ground-water-withdrawal data
used in the Regional Aquifer-System Analysis flow model of the New Jersey
Coastal Plain, and present the water-level data on which the RASA model is
calibrated. This report provides data for future areal studies and presents
concise information that can be used in making management decisions for
Coastal Plain water resources.



Ground-water-withdrawal data were collected from records of the New
Jersey Department of Environmental Protection, previously published water-
resource reports, and directly from well owners. Yearly withdrawal data are
shown for 1918 through 1980. Long-term hydrographs for Coastal Plain wells
provide information on water-level fluctuations through time.

Potentiometric maps showing earliest recorded water levels in major Coastal
Plain aquifers approximate prepumping water levels.

Location and Extent

The New Jersey Coastal Plain extends from Delaware Bay in the southwest
to Raritan Bay in the northeast, and from the Fall Line in the west to the
Atlantic Ocean in the east (fig. 1). The New Jersey Coastal Plain is
approximately 4,200 mi? (square miles) and is part of the larger Atlantic
Coastal Plain that extends from Florida to Newfoundland and eastward to the
edge of the Continental Shelf. The area of study includes all of Monmouth,
Burlington, Ocean, Camden, Gloucester, Salem, Atlantic, Cumberland, and Cape
May Counties, and parts of Middlesex and Mercer Counties.

Previous Studies

Withdrawal data for the Coastal Plain of New Jersey are summarized in
reports by Vowinkel (1984) and Vowinkel and Foster (1981). These data are
located in computer files in the U.S. Geological Survey, Water Resources
Division, office in Trenton, New Jersey. Walker (1983) and Eckel and Walker
(1986) evaluate water-level data and present potentiometric-surface maps for
the major artesian aquifers in the Coastal Plain for 1978 and 1983,
respectively.

Earlier studies that include information on Coastal Plain ground-water-
withdrawal and water-level data include: Clark and others, 1968 (Atlantic
County); Rush, 1968 (Burlington County); Farlekas and others, 1976 (Camden
County); Gill, 1962b (Cape May County); Rooney, 1971 (Cumberland County);
Hardt and Hilton, 1969 (Gloucester County); Vecchioli and Palmer, 1962
(Mercer County); Barksdale and others, 1943 (Middlesex County); Jablonski,
1968 (Monmouth County), Anderson and Appel, 1969 (Ocean County); and Rosenau
and others, 1969 (Salem County).

Studies that simulate ground-water flow and present ground-water-level
and withdrawal data for aquifers within the Coastal Plain include studies of
the Potomac-Raritan-Magothy aquifer system (Luzier, 1980), the Farrington
aquifer (Farlekas, 1979), the Englishtown aquifer (Nichols, 1977) and the
Wenonah-Mount Laurel aquifer (Nemickas, 1976).
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Well -Numbering System

The well-numbering system used in the tables and illustrations of this
report have been used by the U.S. Geological Survey in New Jersey since
1978. The well number consists of a county code number and a sequence
number assigned to each recorded well within the county. County code
numbers for the New Jersey Coastal Plain counties are:

1...... Atlantic 21...... Mercer
5...... Burlington 23...... Middlesex
7o, Camden 25...... Monmouth
9...... Cape May 29...... Ocean
11...... Cumberland 33...... Salem
15...... Gloucester

A representative well number is 5-570 for the 570th well inventoried in
Burlington County.

Acknowledgments
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THE GROUND-WATER SYSTEM

The New Jersey Coastal Plain is a seaward-dipping wedge of
unconsolidated sediments that range in age from Cretaceous to Holocene
(table 1 and fig. 2). These sediments, for the most part, are composed of
clay, silt, sand, and gravel and are classified as continental, coastal, or
marine deposits. The Cretaceous and Tertiary sediments generally strike
northeast-southwest and dip gently to the southeast from 10 to 60 feet per
mile.

Overlying deposits of Quaternary age, where present, are essentially
flat lying. The Coastal Plain deposits thicken seaward from a featheredge
at the Fall Line to more than 6,500 feet at the southern tip of Cape May
County (Gill and Farlekas, 1976).

The ground-water system of the Coastal Plain is directly related to the
geology. Water-bearing characteristics are a function of the lithology
(grain-size), thickness, and lateral extent of the various unconsolidated
formations.

The principal aquifers of the New Jersey Coastal Plain are the Potomac-
Raritan-Magothy aquifer system, Englishtown aquifer system, Wenonah-Mount
Laurel aquifer, and aquifers within the Kirkwood Formation and Cohansey
Sand. Minor aquifers are located in parts of the Red Bank Sand, Vincentown
Formation, Piney Point Formation, and Cape May Formation. Zapecza (1984)
presents a detailed description of the Coastal Plain aquifer system in New
Jersey, which is summarized below for the units included in this report.



Table 1--Geologic and hydrogeologic units in the
New Jersey Coastal Plain

SYSTEM SERIES GEOLOGLC LITHOLOGY GEOHYDROLOGIC | yypROLOGIC ~CHARACTERISTICS
UNIT
UNIT
Alluvial .
deposits Sand, silt, and black mud. Surficial material, often
hydraulically connected to
Holocene Beach sand Sand, quartz, light colored, medium to Undifferen- underly}ng aquifers. L0C31¥Y.
Quaternary and gravel |coarse grained, pebbly. tiated some units may act as confining
i Cape May M Holly Beach beds. Thicker sands are capable
Pleistocenq "o ' tion : °w_zz1ea° of yielding large quantities of
Pensauken Sand, quartz, light colored, heterogeneous, | ———=———— water.
Formation clayey, pebbly.
Bridgeton
Formation
eacon HilT
dy.
Gravel Gravel, quartz, light colored, sandy
A major aquifer system.
Kirkwood-~ Ground-water occurs generally
h " Sand, quartz, light colored, medium to Coha?sey under water-table conditions.
Cohansey San: coarse grained, pebbly; local clay beds. aquifer In Cape May Co?nty the
system Cohansey Sand is under
artesian conditions.
Miocene
confining bed Thick diatamaceous clay bed occurs
ontining 9e?) along coast and for a short
Sand, quartz, gray and tan, very fine to e T .o " N .
Tertiary K:rkvnz: medium grained, micaceous, and dark- &"_G_“‘_“di'f."ﬁ’fl g;z-sxt‘;?s;%a?g.p?ets:g:\z Yitge
ormation colored diatomaceous clay. < . <
7 confining bed | njiaq1e of this unit.
Agtljzr-nf:;gtc:id A major aquifer along the coast.
Alloway Clay Member or equivalent,
Piney Point Sand, quartz and glauconite, fine to Piney Poinf Yields moderate quantities of
Formation coarse grained. aquifer water locally.
Eocene Sg“k }gv“ Clay, silty and sandy, glauconitic, green, <
ormatlon gray and brown, fine -grained quartz sand. a Poorly permeable sediments.
Manasquan
Formation w0
Sand, quartz, gray and green, fine to coarse b= I
: : i 5]
Vincentown | grained, glauconitic, and brown clayey, very z V:"sf'f'::"“ “Z::iiz?:?o?’w:i::ni‘;em 4
Formation fossiliferous, glauconite and quartz g < :e“ its outcrop area
Paleacene calcarenite. o s o P .
Hornerstown Sand, clayey, glauconitic, dark green, fine o
Sand to coarse grained. s Poorly permeable sediments.
Tinton Sand §
Sand, quartz, and glauconite, brown and gray, e - .
Red Bank Sand| fine to coarse grained, clayey, micaceous. 8| Red Bank Yields small quantities of water
sand in and near its outcrop area.
Navesink sand, clayey, silty, glauconitic, green and T
Formation | plack, medium to coarse grained. Poorly permeable sediments.
Mount Laurel | Sand, quartz, brown and gray, fine to " h
d ined, slightly gl ttic. enanah- ; ;
San coarse grnnev s 13- vy g fuccn ic vount Laurel A major aquifer.
Wenonah Sand, very fine to fine grained, gray and aqui fer
Tor-ation brown, silty, slightly glauconitic. Marshalltown-
Marshalltown | Clay, silty, dark greenish gray, Wenonah A leaky confining bed.
Formation glauconitic quartz sand. confining bed
B B Englishtown R .
Upper Englishtown |Sand, quartz, tan and gray, fine to wmedium aquifer A major aquifer. Two sand units
Cretaceous Formation grained; local clay beds. system in Monmouth and Ocean Counties.
Cretaceous | woodburv clay|Clay, gray and black, micaceous silt. A major confining bed. Locally
Clay, glauconitic, micaceous, gray and Merchantville-| the Merchantville Fm. may
Merchantvillelplack; locally very fine-grained quartz Woodbury contain a thin water-bearing
Formation and glauconitic sand. confining bed sand.
Magathy Sand, quartz, light gray, fine to coarse upper |A major aquifer system. In the
Formation grained; local beds of dark-gray lignitic clay. gk aquifer| northern Coastal Plain, the upper
pothet b aquifer is equivalent to the
Raritan Sand. quartz, light gray, fine to coarse H2g conf bd 0ld Bridge aquifer and the middle
E . grained, pebbly, arkosic. red, white. and % @ Y|middle | aquifer is equivalent to the
ormation . Ve : : .
variegated clay. g B 2 ]aquifer| Farrington aquifer. In the Dela.
R t pa| River Valley three aquifers are
Potomac S jcon recognized. In the deeper sub-
Lower Grou Alternating clay, silt, sand, and gravel. [ § lower surface, units below the upper
Cretaceous P aquifer| aquifer are undifferentiated.
P Lo Foleoroie s o vells tkain vater
Pre-Cretaceous Bedrack ol : ! Bedrock these consolidated rocks,
g;izsm and Jurassic basalt, sandstone and confining bed| except along Fall Line.

THolly Beach water-bearing zone.
2Rio Grande water-bearing zone.

(Modified from Zapecza, 1984)
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Within the Potomac-Raritan-Magothy aquifer system (in the Potomac Group
and Raritan and Magothy Formations) three aquifers of varying extent have
been defined, which include a lower, middle, and upper aquifer. The lower
aquifer lies on the bedrock or weathered bedrock surface. In the northern
Coastal Plain the middle and upper aquifers of the Potomac-Raritan-Magothy
aquifer system are related, respectively, to the Farrington and 0ld Bridge
aquifers (in the Farrington Sand Member of the Raritan Formation and the 0ld
Bridge Sand Member of the Magothy Formation) previously described by
Barksdale and others (1943) and Farlekas (1979). The overlying Englishtown
aquifer system (in the Englishtown Formation) consists of upper and lower
sand facies in southeastern Monmouth County and northeastern Ocean County.
The Wenonah-Mount Laurel aquifer is composed of the coarse-grained fraction
of the Wenonah Formation and the Mount Laurel Sand.

The Vincentown aquifer is only a 3- to 10-mile-wide band adjacent and
parallel to the outcrop area of the Vincentown Formation. Above the Vincen-
town aquifer is the Piney Point aquifer (in the Piney Point Formation),
which does not crop out. The Kirkwood Formation contains two confined
aquifers along the New Jersey coast. The principal aquifer is the lower
aquifer--the Atlantic City 800-foot sand of the Kirkwood Formation. The
upper confined aquifer--the Rio Grande water-bearing zone--is used primarily
in Cape May County. The Kirkwood-Cohansey aquifer system comprises the
major unconfined aquifer within the New Jersey Coastal Plain. It is
composed of the hydraulically comnected sediments of the Kirkwood Formation,
Cohansey Sand, and overlying surficial deposits. The Cohansey Sand is
confined on the peninsular part of Cape May County. Overlying the Kirkwood-
Cohansey aquifer system in Cape May County is the unconfined Holly Beach
water-bearing zone in the Cape May Formation described by Gill (1962a).

GROUND-WATER-WITHDRAWAL DATA

Ground-water-withdrawal data for the years 1956 through 1980 and 1918
through 1955 are listed in tables 2 and 3, respectively. These data have
been compiled from the records of the New Jersey Department of Environmental
Protection, previously published water-resource reports, and directly from
well owners. Some of the data have been estimated. Although some of the
values given in tables 2 and 3 may not be exact, they represent the best
estimate of pumpage for the years shown.

1956 through 1980 Data

The primary source for the 1956-80 ground-water-withdrawal values given
in table 2 is the Ground-Water Withdrawal Inventory data base of the New
Jersey district of the U.S. Geological Survey. Vowinkel (1984, p. 5)
describes the Ground-Water Withdrawal Inventory file. The inventory
includes monthly withdrawal-rate data on individual wells or well fields in
the Coastal Plain with pump capacities of 100,000 gallons per day or greater
for the period 1956 through 1980. Vowinkel (1984, p. 5) estimates that
about 80 percent of the withdrawal data is based on metered pumpage and is
reported by well owners to the New Jersey Division of Environmental
Protection, Division of Water Resources, on a quarterly basis; about 10
percent of the data consists of estimates of hours of operation by the
owner, and about 10 percent of the data consists of estimates of unreported



or missing data. The inventory also contains data on the physical,
hydrologic, and geologic characteristics for selected well sites.

Table 2 lists ground-water-withdrawal data and well records for the
years 1956 through 1980. The well record and corresponding withdrawal data
are on facing pages to facilitate use. The left-hand pages list well-record
information sorted numerically by county code and alphabetically by owner
with the following information for each site: well number, latitude and
longitude, municipality, owner, local well identifier, land surface
altitude, screen-interval below land surface, year completed, and aquifer in
which the well is screened. The left-hand pages list the well number and
yearly pumpage in millions of gallons per year from 1956 through 1980 for
each site. Two asterisks next to the well number on the left-hand page
denote withdrawals by multiple wells or well fields. Wells tapping
undifferentiated sediments of the Potomac-Raritan-Magothy aquifer system are
identified by three asterisks to the right of the aquifer designation in
table 2. The aquifer designations for these wells are for ground-water-
modeling purposes only.

1918 through 1955 Data

Ground-water-withdrawal data for individual wells were not available
for the years prior to 1956. However, public-supply data compiled from
State sources contained total yearly pumpage by water company for 1918
through 1955. To determine pumpage by aquifer, a list of wells for each
water company and associated physical, hydrologic, and geologic data was
developed from the Ground-Water Site Inventory data file. The Ground-Water
Site Inventory contains data from records of completed wells submitted by
well drillers to the state’s Department of Environmental Protection. Best
estimates for yearly withdrawals from each aquifer from the total yearly
pumpage reported by owner were based on the number of wells operating each
year and the aquifers in which they were screened.

Pre-1956 pumpage data primarily contained public-supply data only.
Where possible, industrial withdrawal data was compiled from early ground-
water reports. However, much of the industrial data had to be estimated.
Graphical plots of county pumpage by type of purveyor (public supply,
industrial, irrigation) were developed. These plots indicated counties
where historical (pre-1956) industrial withdrawals were significant. These
graphs also indicated that irrigation withdrawals prior to 1956 were
insignificant. Therefore, no effort was made to compile irrigation data.

Lists were developed of all the industrial wells stored in the Ground-
Water Site Inventory data file; these lists supplied information as to which
major industries were withdrawing water and what wells were in service prior
to 1956. For each major industry, best estimates were made based on the
number of wells, their starting dates, and the percentage of water withdrawn
by the early wells from the overall total diversion by the company in 1956.

Ground-water-withdrawal data for 1918 through 1955 are presented in
table 3. This table presents total yearly withdrawals by each water company
or industry. 1In cases where a water company or industry has used water from
different aquifers, the pumpage for each aquifer is determined by
multiplying the total pumpage by the percentages indicated in the table.



Percentages are based on the number of wells operating and the aquifers in
which they are screened.

The format for table 3 lists an index number, owner, latitude and
longitude, municipality, range in years, aquifer in which the well is
screened or open, and percent of total pumpage on the left-hand pages. The
facing right-hand page indicates the values of total yearly pumpage, in
million gallons per year for 1918 through 1955 for the associated index
number. The table is sorted numerically by county code numbers and
alphabetically by owner. The latitude and longitude generally represents
the location of the companies earliest well or well field.

Withdrawals by Aquifer and County

Ground-water-withdrawal data, in million gallons per day, are tabulated
yearly from 1918 through 1980 by county for each aquifer in tables 4 through
13. The data in these tables are based on the information provided in
tables 2 and 3 and, therefore, carry the same limitations. The numbers in
tables 4 through 13 do not reflect withdrawals from domestic wells or from
some ground-water users holding "grandfather rights" for which data are
unavailable. The data do not include irrigation withdrawals prior to 1956,
These users are not required to report withdrawals to the State of New
Jersey. As mentioned above, a small percentage of the data is estimated.

Ground-water withdrawals for downdip undifferentiated areas of the
Potomac-Raritan-Magothy aquifer system in Burlington and Ocean Counties are
included in tables 4 and 5 with withdrawals for the lower and middle
aquifers of the Potomac-Raritan-Magothy aquifer system. The wells tapping
the undifferentiated Potomac-Raritan-Magothy aquifer system are shown in
table 2, together with their aquifer designations, for modeling purposes.

Minor withdrawals from localized sands in the Navesink Formation and
Red Bank Sand are included in table 8 with withdrawals for the Wenonah-Mount
Laurel aquifer. Ground-water withdrawals from the Rio-Grande water-bearing
zone of the Kirkwood Formation are included with withdrawals from the
Atlantic City 800-foot sand in table 11.

Ground-water withdrawals from the confined Cohansey Sand and the
estuarine sand facies of the Cape May Formation in Cape May County are
included with withdrawals for the Kirkwood-Cohansey aquifer system in
table 12.

WATER-LEVEL DATA

Hydrographs

The U.S. Geological Survey maintains a network of observation wells in
New Jersey for the purpose of monitoring ground-water levels throughout the
state. Hydrographs from 89 wells were selected to represent the areal
distribution of changing water levels in the major aquifers. The selection
of these hydrographs was based on the well location, the aquifer that the
well was screened in, and the period of record. These hydrographs are shown
on plates 1 to 10.



Hydrographs of water levels are obtained from four sources: digital
recorders, continuous water-level recorders, water-level extremes recorders,
and manual measurements. A digital recorder registers periodic water levels
by punching a value in paper tape. The tapes are collected routinely and
the data is entered into a computer data base. The continuous recorder
records water levels continuously on graph paper attached to a rotating
drum. This type of recorder was used before 1970, when the use of digital
recorders began, and is used currently when continuous and detailed water
levels are required, as during an aquifer test. A water-level extremes
recorder records only extremes in water levels by mechanically moving
markers on a steel tape. There is no specific date associated with the
water-level extremes, only the time period during which the extremes
occurred is known, which depends on collection frequency. Manual
measurements are made with a steel measuring tape or an electric tape.
Manual measurements are usually made two or four times a year, or whenever
additional data are required. All measurements are entered into the
computer data base.

The hydrograph data presented on plates 1 to 10 are the monthly low-
water-level data from digital and continuous water-level recorders and
periodic manual measurements. Hydrographs based on monthly water-level lows
will differ from hydrographs based on hourly data or on monthly water-level
highs, particularly for water levels affected by tidal fluctuations or
nearby pumpage. Hydrographs of periodic measurements will differ from
hydrographs of extremes data and from hydrographs of monthly lows. However,
the monthly low-water-level data on plates 1 to 10 are useful in
generalizing long-term water-level trends and differences in water levels
between wells. Analysis of hydrographs is limited when more than one method
of data collection is used. However, the data presented in hydrographs on
plates 1 to 10 can provide useful water-level altitudes and indicate changes
in water levels through time, if these limitations are considered. Extremes
records are not shown here but are given for selected wells in the yearly
water-resources data reports for New Jersey by the U.S. Geological Survey.

Several general trends are evident in the hydrograph record. The cause
of these trends are variations in precipitation (Barksdale and others, 1943,
P. 34-39), seasonal pumpage (Luzier, 1980), and local and regional pumpage
(Barksdale and others, 1943, p. 111). Precipitation has the most immediate
effect in wells screened in water-table aquifers. Lowest water levels
recorded on hydrographs for wells 5-30, 5-570, 5-689, 11-141, and 29-486
(plate 9) reflect periods of low precipitation shown in figure 3. However,
water levels in hydrographs 9-23, 29-17, 29-20, and 5-628 show little effect
of precipitation.

Sinusoidal fluctuations with a period of 1 year are sometimes related
to seasonal increases and decreases in withdrawals during particular
seasons. This trend can be seen on the hydrographs of water levels from
wells located near the Atlantic City resort area and screened in the
Atlantic City 800-foot sand (plate 8). These hydrographs show sinusoidal
fluctuations of 5 to 35 ft with a period of 1 year. Vowinkel (1984, p. 24
and fig. 8) reports that withdrawals from the Atlantic City 800-foot sand in
1980 reached a maximum of 38 Mgal/d in August. This maximum is
approximately three times greater than the minimum of 13 Mgal/d that
occurred in November 1980.
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Local pumpage from nearby wells can affect the water level in an
observation well. Barksdale and others (1943, p. 112) correlated the water
levels in several observation wells with pumpage data from nearby large-
capacity wells in the Farrington aquifer. He showed that there was a direct
link between lows in the water levels of the observation wells and increases
in withdrawals from the nearby large-capacity wells. This can be seen as
erratic or sudden decreases in water levels in the observation well, as in
hydrographs for wells 5-63 and 5-101 on plate 3, well 5-259 on plate 5, and
well 7-283 on plate 2. This type of occurrence is local and short-term and
is not an indicator of regional trends.

Regional declines in water levels caused by pumping are observed also.
Hydrographs show a downward water-level trend for wells 11-44, 11-96, and
11-163 (plate 7), which are screened in the Piney Point aquifer and located
in Cumberland County. Average water levels have decreased about 18 feet in
the last 10 years, even though no significant withdrawals have occurred from
the aquifer in Cumberland County (table 10). This decrease in water levels
is attributed to withdrawals from the Piney Point aquifer in Delaware.
Withdrawals from the Piney Point aquifer in Kent County, Delaware increased
from about 0.25 Mgal/d in 1957 to 3.75 Mgal/d in 1977 (Leahy, 1979, fig. 5).
Other regional water-level declines are shown in the hydrographs for wells
29-138, 25-429, and 29-534 (plate 5) screened in the Englishtown aquifer
system. They are located west, north, and south, respectively, of a cone of
depression centered at Lakewood. Downward trends are about 1.5 feet per
year, 6.5 feet per year, and 3.5 feet per year for these wells,
respectively, from the mid-1960's through 1977. After 1977 these downward
trends decreased, changing to about 0.5 feet per year, 1.0 foot per year and
1.5 feet per year, respectively.

Prepumping Water Levels

Prepumping potentiometric surfaces for the Potomac-Raritan-Magothy
aquifer system, Englishtown aquifer system, Wenonah-Mount Laurel aquifer,
Vincentown aquifer, Piney Point aquifer, Atlantic City 800-foot sand,
Kirkwood-Cohansey aquifer system, and the Holly Beach water-bearing zone of
the Cape May Formation, are shown in figures 4 through 11. The prepumping
water-level surface of the Holly Beach water-bearing zone of the Cape May
Formation is shown only where the Holly Beach is underlain by the estuarine
clay facies mapped by Gill (1962b, fig. 7-8). There is no significant
confinement between the Holly Beach and Cohansey Sand in northern Cape May
County; therefore, the water-table surface in this area is mapped within the
Kirkwood-Cohansey aquifer system (fig. 10). Prepumping water-level data for
each aquifer are listed in tables 14 through 21.

Prepumping water levels were compiled from several sources, including:
the Annual Report of the State Geologist for the years 1885 through 1909;
well records obtained from the New Jersey Department of Environmental
Protection and the State Geologist; the State of New Jersey Special Reports
and circulars, which describe the geohydrology of counties in the Coastal
Plain; and various reports by the U.S. Geological Survey. These references
are listed in table 22. Prepumping water levels are listed if the data met
the following criteria: the date of the water-level measurement is known;
the depth of the well, the depth of the well screen, or the aquifer is
known; and the water level is consistent with surrounding water levels.

12



Generally, the earliest known recorded water levels for each aquifer are
listed, however, because some aquifers have very few early water-level data,
later water levels have been included.

Water levels in the New Jersey Coastal Plain aquifers probably had not
changed significantly from prepumping conditions before 1900. Evaluation of
prepumping water levels is made difficult by the lack of numerous, evenly
spaced, measured water levels before 1900; poor descriptions of well
construction; and lack of measurement records. Well data and measurement
records are used to verify recorded or published water levels. Water levels
measured after 1900, during times of ground-water withdrawal, were used to
estimate prepumping water levels if they were considered to be in areas
unaffected by pumping. Estimated prepumping water-level contours in
unconfined areas were made based on present land-surface and surface-water
altitudes. Interpretation of water levels and contouring of potentiometric
surfaces were partially based on previously published interpretations of
early water levels.

The maps shown in figures 4 through 11 are estimates of the prepumping
potentiometric surfaces. The accompanying lists of observed water levels
(tables 14-21) substantiate the interpreted surfaces. Although neither the
measured water levels or potentiometric surfaces are exact, they are
representative of local water levels and are considered to be good estimates
of the areal variations in water levels.

Analysis of the lateral and vertical gradients determined from the
potentiometric surfaces (fig. 4-11) indicates that, in the prepumping flow
system, ground-water recharge occurred in areas of high elevation, primarily
in northwestern Monmouth County near the Fall Line and in the outcrop areas
of the confined aquifers, in western Ocean County, and central Gloucester
and Camden Counties. Regional discharge areas in the prepumping flow system
were large surface-water bodies at low altitudes, including the Atlantic
Ocean, the Delaware River, Delaware Bay, Raritan Bay, and other large rivers
in the Coastal Plain. Local discharge areas included areas of low elevation
in the outcrop areas of the aquifers. High land elevations and vertical
leakage into the confined aquifers caused local ground-water highs downdip
from the outcrop areas in the upper aquifer of the Potomac-Raritan-Magothy
aquifer system (fig. 4), Englishtown aquifer system (fig. 5), Wenonah-Mount
Laurel aquifer (fig. 6), and Vincentown aquifer (fig. 7). Recharge from
these ground-water highs flowed downdip to discharge into the Atlantic Ocean
or updip to discharge into areas of low altitude in the aquifers’ outcrops.

Vertical head gradients between aquifers were greatest in updip areas
(40 to 60 feet) and least in downdip areas (10 to 40 feet). Head gradients
within the aquifers were steepest in updip areas near the outcrops, where
the aquifers’ flow system is greatly influenced by local land-surface
altitudes. Head gradients were less steep in the downdip confined parts of
the aquifers, as in the Piney Point aquifer in Burlington and Ocean Counties
(fig. 8), and in the Atlantic City 800-foot sand (fig. 9).

The prepumping water levels shown in figures 4 through 11 can be useful
in evaluating present flow conditions in the Coastal Plain aquifers.
Evaluation of changes in water levels from prepumping conditions can provide
estimates of the effects of withdrawals, including ground-water declines,
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changes in flow rates within and between aquifers, and changes in flow
direction. Such an evaluation can be made by comparing the prepumping
potentiometric surfaces to later potentiometric surfaces, such as those for
1978 defined by Walker (1983) or those for 1983 defined by Eckel and Walker
(1986). Estimates of prepumping water levels also provide a set of data
that can be used to simulate ground-water flow by digital modeling
techniques. Simulation of a steady-state prepumping potentiometric surface
is a wvaluable tool in the calibration of flow models.

APPLICATION OF FINDINGS

Ground-water withdrawal and water-level data for 10 major aquifers of
the New Jersey Coastal Plain have been compiled. Sufficient ground-water
withdrawals and water-level data are available to document areal and
temporal changes in water levels and to determine the effects of withdrawals
on ground-water levels. For these types of analyses to be more meaningful,
detailed areal data on aquifer and confining-bed hydraulic properties also
are needed.

A three-dimensional finite-difference model of flow in the major
aquifers of the New Jersey Coastal Plain has been constructed as part of the
Regional Aquifer-System Analysis Program by the U.S. Geological Survey. The
model has been calibrated for prepumping conditions based on the water
levels presented in this report and simulates transient conditions based on
the pumpage data presented. This model wiil pe useful 1in evaluating the
distribution of aquifer and confining-bed properties.
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Table 2.--Partial well records and withdrawal data for wells and well fields in the New Jersey Coastal Plain, 1956-80

Well number: Two asteriks (**) indicate pumpage from more than one well.

Latitude and longitude: In degrees, minutes, seconds (794929 is 79°49'29").

Altitude: Land surface altitude in feet above sea level.

Screen interval: Top and bottom of screen, in feet below land surface.
One asterik (*) indicates bottom of well

Aquifer : HLBC, Holly Beach water-bearing zone; ESRNS, Estuarine sand facies of the Cape May Formation;
CKKD, Kirkwood-Cohansey aquifer system; KRKDU, Rio Grande water-bearing zone; .
KRKDL, Atlantic City 800-foot sand; PNPN, Plney Point aquifer; VNCN, Vincentown aquifer; RDBK, Red Bank sand;
NVSK, Navesink Formation; MLRW, Wenonah-Mount Laurel aquifer; EGLS, Englishtown aquifer system;
MRPAU, URpef aquifer of the Potomac-Raritan-Magothy aquifer system; MRPAM, Middle aquifer of the
Potomac-Raritan-Magothy aquifer system; MRPAL, Lower aquifer of the Potomac-Raritan-Magothy aquifer system.
Three asteriks (***) indicate pumpgge from undifferentiated areas of the Potomac-Raritan-Magothy aquifer
system. Designation for upper, middle, and lower aquifers for modeling purposes.
LOCATION
WELL - - LOCAL WELL ALTI- SCREEN  YEAR
NUMBER TUDE TUDE MUNICIPALITY OWNER IDENTIFIER TUDE INTERVAL COMPLETED AQUIFER
ATLANTIC COUNTY
1-226 392703 743747 HAMILTON TWP A C EXPRESSWAY RACE COURSE PL 70 53 - 64 1964 CKKD
1-244 393047 744114 HAMILTON TwP A C EXPRESSWAY EGG HARBOR PL 69 45 - 55 1964 CKKD
1-250 393251 744410 HAMILTON TWP A C EXPRESSWAY SERVICE AREA 1 77 142 - 157 1964 CKKD
1-251 393254 744413 HAMILTON TwP A C EXPRESSWAY SERVICE AREA 2 82 127 - 142 1964 CKKD
1-268 393653 744933 HAMMONTON TOWN A C EXPRESSWAY MAINTENANCE C 77 220 - 230 1964 CKKD
1-554 392240 743225 NORTHFIELD CITY A C MENTAL HOSP ACMK 2 25 115 - 140 1965 CKKD
1-19 392118 742645 ATLANTIC CITY AMBASSADOR HOTEL AMBASSADOR 8 850* 1919 KRKDL
1-44 393027 745744 BUENA BORO ANDALORO, CARLO ANDALORO 1 100 97* 1964 CKKD
1-140 392318 743639 EGG HARBOR TwP ARASI , JOHN ARASI 1 50 122* 1961 CKKD
1-50 393107 745745 BUENA BORO ASSELTA, JAMES ASSELTA 1 120 68* 1957 CKKD
**q.52 393116 745735 BUENA BORO ASSELTA, JAMES ASSELTA 2 120 70* 1958 CKKD
1-252 393303 744655 HAMILTON TWP ATL BLUEBERRY BLUEBERRY 2A 45 220* 1957 CKKD
1-253 393303 744655 HAMILTON TWP ATL BLUEBERRY BLUEBERRY 2B 45 110* 1957 CKKD
1-254 393314 744710 HAMILTON TwP ATL BLUEBERRY BLUEBERRY 1 45 118* 1966 CKKD
1-255 393300 744719 HAMILTON TwP ATL BLUEBERRY BLUEBERRY 3 45 66 - 110 1966 CKKD
1-257 393335 744655 HAMILTON TWP ATL BLUEBERRY BLUEBERRY & 50 102* 1972 CKKD
1-38 392159 742640 ATLANTIC CITY ATL CITY ELECTRIC ACE & 5 745 - 805 1924 KRKDL
1-630 392908 743210 GALLOWAY TwP ATL CITY MEDICAL 1 45 150* 1974 CKKD
**1-573 392508 743034 ABSECON CITY ATLANTIC CITY WD ACWD 8 7 62 - 92 1930 CKKD
**1-567 392443 743035 PLSNTVLL CITY ATLANTIC CITY WD ACWD 3 8 178 - 208 1930 CKKD
*%1-568 392448 743028 PLSNTVLL CITY ATLANTIC CITY WD ACWD 15 8 583 - 633 1961 KRKDL
1-135 392239 743451 EGG HARBOR TwP ATLANTIC CO WC BARGAINTOWN 12 15 92 - 127 1971 CKKD
1-150 392440 743323 EGG HARBOR TuWP ATLANTIC CO WC MARTIN AVE 13 50 186 - 222 1972 CKKD
1-151 392524 743329 EGG HARBOR TWP ATLANTIC CO WC SHORE - CANALE 50 172 - 208 1971 CKKD
1-232 392724 743824 HAMILTON TWP ATLNTC CTY RACING ATL RACING 4 72 129 - 151 1967 CKKD
1-183 392906 743205 GALLOWAY TwP BACHARACH REHAB 1 45 172 - 192 1974 CKKD
1-623 392922 745457 BUENA VISTA TWwP BACHINSKY, E BACH 1 105 65* 1950 CKKD
**1-112 393141 745428 BUENA VISTA TwP BALLESTE, JAMES BALLESTE 1 95 24* 1957 CKKD
1-59 393156 745518 BUENA BORO BAYLIS, CHARLES BAYLIS 1 110 131* 1961 CKKD
1-266 393646 744808 HAMMONTON TOWN BERENATO J BERENATO 1 90 96* 1963 CKKD
**].295 393836 744443 HAMMONTON TOWN BERTINO BROS BERTINO BROS 3 55 60* 1963 CKKD
**1.272 393753 744423 HAMMONTON TOWN BERTINO, JOHN VARIETY FARM 5 55 62* 1956 CKXD
**1-287 393816 744452 HAMMONTON TOWN BERTINO, JOHN VARIETY FARM 1 45 58* 1949 CKKD
1-290 393822 744002 HAMMONTON TOWN BERTINO, JOHN VARIETY FARM & 15 96* 1962 CKKD
1-300 393824 744514 HAMMONTON TOWN BERTINO, JOHN VARIETY FARM 3 57 77* 1960 CKKD
1-74 392731 745336 BUENA VISTA TwP BERTONAZZ] BROS BERTONAZZI 2 85 197* 1962 CKKD
1-77 392802 745454 BUENA VISTA TWP BERTONAZZ] BROS BERTONAZZI 1 105 195*% 1958 CKKD
1-94 392911 745639 BUENA VISTA TuWp BERTONAZ221, J IRR WELL 75 100 - 120 1971 CKKD
**1-31 392142 742500 ATLANTIC CITY BREAKERS HOTEL OLD WELL 8 906> == KRKDL
1-282 393804 744200 HAMMONTON TOWN BRIDGE AVE FARM BRIDGE AVE 1 55 125% 1962 CKKD
1-297 393845 744342 HAMMONTON TOWN BRIDGE AVE FARM BRIDGE AVE 4 60 68* 1964 CKKD
**1-298 393845 744614 HAMMONTON TOWN BRIDGE AVE FARM BRIDGE AVE 3A 60 120* 1961 CKKD
**1-301 393843 744416 HAMMONTON TOWN BRIDGE AVE FARM BRIDGE AVE 2A 55 65% 1961 CKKD
1-39 392329 742327 BRIGANTINE CITY BRIGANTINE WD NEW 4 10 733 - 788 1966 KRKDL
1-40 392342 742328 BRIGANTINE CITY BRIGANTINE WD BAYSHORE 3 10 706 - 766 1952 KRKDL
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WITHDRAWAL DATA [in million gallons per year]

WELL NUMBER
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Table 2.--Partial well records and withdrawal data for wells and well fields in the New Jersey Coastal Plain, 1956-80--

Continued
LOCATION
WELL - - LOCAL WELL ALTI- SCREEN YEAR
NUMBER TUDE TUDE MUNICIPALITY OWNER IDENTIFIER TUDE INTERVAL COMPLETED AQUIFER
ATLANTIC COUNTY--Continued
1-41 392431 742153 BRIGANTINE CITY BRIGANTINE WD ROOSEVELT 1 9 736 - 827 1925 KRKDL
1-42 392456 742122 BRIGANTINE CITY BRIGANTINE WD BWD 2-14TH ST 12 718 - 778 1929 KRKDL
1-286 393813 744724 HAMMONTON TOWN BROWN, JAMES 1 84 25 - 100 1967 CKKD
1-54 393121 745430 BUENA BORO BUENA BORO MUA BBMUA 1 105 130 - 180 1970 CKKD
1-114 393208 745504 BUENA VISTA TWP BUENA VISTA BD ED 1-1972 110 157 - 177 1972 CKKD
1-95 392912 745442 BUENA VISTA TWP BYLONE, ANGELO BYLONE 1 105 46* 1957 CKKD
1-89 392843 745448 BUENA VISTA TWP BYLONE, C C BYLONE 1953 110 179 - 195 1953 CKKD
1-308 393902 7644702 HAMMONTON TOWN CAMPANELLA, N 1 85 105* 1955 CKKD
1-192 392935 743429 GALLOWAY TwP CANON CANON 1 55 100* -- CKKD
1-642 393901 744621 HAMMONTON TOWN CAPPUCIO, WILLIAM IRR-1979 75 85 - 105 1979 CKKD
1-92 392857 745339 BUENA VISTA TWP CASAZZA,L. CASAZ2A 1 100 30 - 90 1966 CKKD
1-45 393033 745633 BUENA BORO CASTELLARI ED 1-CASTELLAR! 115 36 - 156 1967 CKKD
**1-30 392132 742622 ATLANTIC CITY CHALFONTE HADDON CHALFONTE NEW 8 831* 1924 KRKDL
**1-607 393745 744927 HAMMONTON TOWN CLARK, RUSSELL CLARK 3A 100 65* 1955 CKKD
**1-609 393736 744913 HAMMONTON TOWN CLARK, RUSSELL CLARK 4A 95 90* 1965 CKKD
**1.611 393727 744901 HAMMONTON TOWN CLARK, RUSSELL CLARK 5A 100 62* 1964 CKKD
*x1-309 393907 744402 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 1A 70 96* 1955 CKKD
1-313 393917 744631 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 5 70 65* 1958 CKKD
1-314 393918 744713 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 6 70 65* 1961 CKKD
**q-325 393935 744557 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 2A 65 65* 1957 CKKD
**1.329 393942 764547 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 3A 60 60* 1960 CKKD
**1.332 393950 764601 HAMMONTON TOWN COLUMBIA FARMS COLUMBIA 4A 60 45* 1963 CKKD
1-626 393234 745602 BUENA BORO CONSALO W FARMS CONSALO 1 115 140* 1956 CKKD
1-627 393213 745649 BUENA BORO CONSALO W FARMS CONSALO 2 125 168* 1955 CKKD
1-234 392841 744301 HAMILTON TwP CRESCENT PROP CRESCENT 1 30 20 - 160 1966 CKKD
**x1-318 393924 764728 HAMMONTON TOWN D'AGOSTINO, C D'AGOSTINO 1 80 120* 1962 CKKD
**1-90 392855 745147 BUENA VISTA TWP DALPONTE, LOUIS DALPONTE 1 85 33* 1963 CKKD
**1.338 394019 744655 HAMMONTON TOWN DELUCA, FRANK DELUCA 1 70 36 - 46 1954 CKKD
1-20 392122 762603 ATLANTIC CITY DENNIS HOTEL DENNIS 7 850* 1918 KRKDL
1-324 393931 744925 HAMMONTON TOWN DONIO, FRANK DONIO 1 75 10 - 180 1964 CKKD
1-340 394047 744815 HAMMONTON TOWN DONIO, SALVATORE DONIO 1 105 16 - 162 1964 CKKD
**1.284 393809 744846 HAMMONTON TOWN EASTEkN BREWING EASTERN 5 100 141 - 171 1962 CKKD
*%1-237 392957 743709 HAMILTON TwP EATON BROS EATON 2A 60 18* 1955 CKKD
**1-117 393212 743831 EGG HARBOR CITY EGG HARBOR CITY WD owé41 5 40 350 - 432 1964 KRKDL
1-231 392722 744034 HAMILTON TWP EGG HARBOR H S HIGH SCHOOL 1 80 128 - 148 1959 CKKD
1-63 393203 745704 BUENA BORO FERRUCCI, LOU 1965 125 35 - 60 1965 CKKD
**1-4620 393106 745824 BUENA VISTA TWP FIOCCHI, RUDY 1 100 100* 1950 CKKD
1-126 392058 743510 EGG HARBOR TWP FISCHER GREENHOUSE FISCHER 1 10 52* 1957 CKKD
**1-365 392146 743424 LINWOOD CITY FISCHER GREENHOUSE FISCHER & 25 90* 1962 CKKD
1-378 393359 744055 MULLICA TWP FRANCESCHINI, R 1 76 36 - 176 1967 CKKD
1-269 393703 744832 HAMMONTON TOWN FRANCHETTI, J 1956 105 34 - 54 1956 CKKD
1-110 393021 745743 BUENA VISTA TWP GALBIATI ,ARNOLD GALBIATI 1 100 180* 1958 CKKD
1-111 393038 745648 BUENA VISTA TWP GIACOMELLI, A 110 4 - 42 1955 CKKD
**1-644 393950 744721 HAMMONTON TOWN GLOSSY FRUIT FARMS IRR-1978 75 99 - 159 1978 CKKD
1-141 392332 763650 EGG HARBOR TwP GRASSO,PHILLIP GRASSO 1 50 150* 1966 CKKD

20



1-92  1-45 1-30 1-607 1-609

1-642

1-192

-89 1-308

WITHORAWAL DATA [in million gallons per year]
WELL NUMBER
1-42 1-286  1-54 1-114  1-95

1-41

YEAR
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Table 2.--Partial well records and withdrawal data for wells and well fields in the New Jersey Coastal Plain, 1956-80--

Continued
LOCATION
WELL - - LOCAL WELL ALTI- SCREEN YEAR
NUMBER TUDE TUDE MUNICIPALITY OWNER IDENTIFIER TUDE INTERVAL COMPLETED AQUIFER
ATLANTIC COUNTY--Continued
1-613 392955 745336 BUENA VISTA TwP GRECO, JOSEPH 1 100 60* 1946 CKKD
1-614 393003 745314 BUENA VISTA TWP GRECO, JOSEPH 2 95 45% 1948 CKKD
1-615 392934 745238 BUENA VISTA TWP GRECO, JOSEPH 3 90 100* 1949 CKKD
1-622 392859 743445 GALLOWAY TWP GRUNON BROS P-490 60 80* 1957 CKKD
1-632 392952 743417 GALLOWAY TWP GRUNON BROS P-628 55 47* 1966 CKKD
*%q-633 393107 743452 GALLOWAY TWP GRUNON BROS P-779A 55 96* 1954 CKKD
1-195 393006 743715 GALLOWAY TWP HAAS, THEGDORE HAAS 1 60 104* 1934 CKKD
**1.229 392714 744343 HAMILTON TwP HAMILTON TWP WD HTMUA 3 12 196 - 226 1921 CKKD
1-230 392722 743843 HAMILTON TWP HAMILTON TWP WD HTMUA 7 75 66 - 86 1974 CKKD
1-227 392709 744439 HAMILTON TWP HAMILTON TWP WD HTMUA 5 10 316 - 347 1966 KRKDL
1-220 392625 744156 HAMILTON TWP HAMILTON TWP WD HTMUA 6 60 138 - 168 1973 CKKD
*%1.276 393737 744728 HAMMONTON TOWN HAMMONTON LK PK HAMMONTON LP 1 75 62 - 77 1964 CKKD
**1-279 393758 744853 HAMMONTON TOWN HAMMONTON WD ow43 3 0 263 - 315 1928 CKKD
1-292 393833 744651 HAMMONTON TOWN HAMMONTON WD 4 90 201 - 241 1967 CKKD
1-200 393035 743607 GALLOWAY TWwP HANSELMANN, W HANSELMANN 1 65 30 - 120 1966 CKKD
1-73 392727 745226 BUENA VISTA TWP HENSEL, ERIC HENSEL 1 90 255* 1963 CKKD
1-75 392743 745230 BUENA VISTA TWP HENSEL, ERIC HENSEL 2 95 100 - 160 1968 CKKD
1-124 392040 743639 EGG HARBOR TWP HONDA, PAUL 1 10 40 - 150 1966 CKKD
1-125 392040 743639 EGG HARBOR TWP HONDA, PAUL 2 10 165* -- CKKD
1-167 393602 744953 FOLSOM BORO INGEMNI ,ANTHONY INGEMNI 1 70 97* 1957 CKKD
1-275 393729 744955 HAMMONTON TOWN JACOBS, ANTHONY 1 92 20 - 100 1966 CKKD
1-186 393002 743355 GALLOWAY TWP KELLER, CHRIS 2 54 40 - 60 1969 CKKD
1-207 393113 743556 GALLOWAY TWP KERTZ, JOHN KERT2 2 50 100* 1965 CKKD
1-208 393123 743639 GALLOWAY TwP KERTZ, JOHN KERTZ 1 46 64* 1952 CKKD
**1-203 393103 743341 GALLOWAY TWP KIENZLE BROS 6 50 98* .- CKKD
**1-209 393122 743301 GALLOWAY TWP KIENZLE BROS 4 50 10*  -- CKKD
1-211 393124 743438 GALLOWAY TwP KIENZLE BROS 9 55 110* .- CKKD
1-213 393134 743421 GALLOWAY TWP KIENZLE BROS 8 55 82* .- CKKD
**1-214 393136 743250 GALLOWAY TWP KIENZLE BROS 1 60 L6*  -- CKKD
1-85 392836 745239 BUENA VISTA TWP KOLLMER,J 1 91 95 - 139 1971 CKKD
**1-184 392845 743601 GALLOWAY TWP LENOX INC LENOX 1 65 164 - 180 1953 CKKD
1-93 392909 745447 BUENA VISTA TWP LEVARI, ROBERT LEVARI 1 100 16 - 76 1967 CKKD
*%1.631 392845 743846 HAMILTON TWP LIEPE BROS LIEPE 1 60 91 - 155 1966 CKKD
**1.360 392109 743329 LINWOOD CITY LINWOOD CC COUNTRY CLUB 1 20 145 - 165 1952 CKKD
**1.367 391859 743122 LONGPORT BORO LONGPORT WD LONGPORT 2 10 750 - 800 1947 KRKDL
1-369 391905 743127 LONGPORT BORO LONGPORT WD LONGPORT 3 7 760 - 810 1968 KRKDL
1-107 393014 745537 BUENA VISTA TWP MANZONI, E 1953 100 139 - 179 1953 CKKD
1-370 391932 743057 MARGATE CITY MARGATE CITY WD MCWD 6 10 748 - 798 1962 KRKDL
1-371 391933 743057 MARGATE CITY MARGATE CITY WD MCWD 2 7 813* 1924 KRKDL
1-372 391933 743058 MARGATE CITY MARGATE CITY WD MCWD 7 5 760 - 800 1963 KRKDL
1-373 391935 743059 MARGATE CITY MARGATE CITY WD MCWD 1 7 805* 1926 KRKDL
1-374 391939 743058 MARGATE CITY MARGATE CITY WD MCWD 3 7 750 - 800 1945 KRKDL
1-375 392003 743011 MARGATE CITY MARGATE CITY WD MCWD 4 10 795* 1955 KRKDL
1-376 392003 7463011 MARGATE CITY MARGATE CITY WD MCWD 5 10 741 - 791 1958 KRKDL
1-57 393138 745721 BUENA BORO MAZZONI ,GILBERT 2 110 50 - 150 1969 CKKD
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1-200

1-292

1-220 1-276 1-279

1-227

WITHDRAWAL DATA [in million gallons per year]
WELL NUMBER
1-622 1-632 1-633 1-195 1-229 1-230

1-615

1-614

1-613

YEAR
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Table 2.--Partial well records and withdrawal data for wells and well fields in the New Jersey Coastal Plain, 1956-80--

Continued
LOCATION
WELL - - LOCAL WELL ALTI- SCREEN YEAR
NUMBER TUDE TUDE MUNICIPALITY OWNER IDENTIFIER TUDE [INTERVAL COMPLETED AQUIFER
ATLANTIC COUNTY--Continued
1-68 393231 745706 BUENA BORO MONFARDINI BROS MONFARDINI 2 130 167* .- CKKD
1-69 393240 745619 BUENA BORO MONFARDINI BROS MONFARDINI 1 125 172* .. CKKD
1-659 393234 745646 BUENA BORO MONFARDINI, FEL 1 115 106 - 146 1973 CKKD
1-18 392104 742707 ATLANTIC CITY MONTE CARLO MTL SILVER SANDS 10 109 - 130 1956 CKKD
1-17 392100 742715 ATLANTIC CITY MONTE CARLO MTL GOLDEN SANDS 10 111 - 135 1956 CKKD
1-13 392551 743023 ABSECON CITY NJ WATER COMPANY SHORE-ABSECON1 30 178 - 205 1960 CKKD
1-138 392254 743432 EGG HARBOR TWP NJ WATER COMPANY SHORE-FIRE RD 15 98 - 130 1968 CKKD
1-353 392001 743522 LINWOOD CITY NJ WATER COMPANY SHORE-KIRKLIN 20 56 - 71 1962 CKKD
1-362 392119 743424 LINWOOD CITY NJ WATER COMPANY SHORE -OAK AVE 20 96 - 146 1965 CKKD
1-549 392158 743317 NORTHFIELD CITY NJ WATER COMPANY SHORE-MILL RD 20 117 - 152 1949 CKKD
1-558 392333 743144 PLSNTVLL CITY NJ WATER COMPANY SHORE -WOODLAND 50 CKKD
**1.563 392432 743113 PLSNTVLL CITY NJ WATER COMPANY SHORE-DELILAH 10 48 - 109 1932 CKKD
1-582 391905 743631 SOMERS POINT CITY NJ WATER COMPANY SHORE-DOBBS AV 20 78 - 99 1951 CKKD
1-583 391908 743602 SOMERS POINT CITY NJ WATER COMPANY SHORE 2-5TH ST 32 78 - 118 1946 CKKD
1-589 391924 743549 SOMERS POINT CITY NJ WATER COMPANY SHORE-GROVELND 19 129 - 159 1966 CKKD
1-133 392209 743532 EGG HARBOR TWP PAGANO, JOE 1 30 50 - 150 1966 CKKD
**1-58 393150 745719 BUENA BORO PARIS BROTHERS PARIS BROS 3 115 100 - 144 1966 CKKD
1-15 392058 742711 ATLANTIC CITY PRESIDENT HOTEL PRESIDENT 10 780 - 831 1955 KRKDL
1-356 392042 743459 LINWOOD CITY PRUDENTIAL INS SUPPLY 1 11 238 - 258 1959 CKKD
**1-61 393201 745623 BUENA BORO QUARELLA, JOSEPH QUARELLA 2A 115 150* 1950 CKKD
*kq-321 393930 744835 HAMMONTON TOWN RANSOM, ORVILLE RANSOM 1 115 70* 1950 CKKD
**1.315 393918 744902 HAMMONTON TOWN RIGOLIZZ0, M RIGOLIZZO 1 105 58* 1954 CKKD
1-206 393112 743513 GALLOWAY TWP ROESCH & SONS 1 60 20 - 100 1967 CKKD
**1-259 393556 744627 HAMILTON TwP RUGGERO, GEORGE RUGGERO 2 90 130* 1955 CKKD
1-629 393628 745025 FOLSOM TWP S COUNTIES LAND SCL 1 80 87 - 102 1969 CKKD
1-164 393455 745145 FOLSOM BORO S J PIPE CO INC SJPC 1 75 120* 1955 CKKD
1-154 392522 743811 EGG HARBOR TwP S JERSEY GAS CO FIRE PROT 1 55 127 - 157 1968 CKKD
**1-115 393124 743240 EGG HARBOR CITY SAHL, J 1 50 68* 1967 CKKD
*k]-47 393047 745555 BUENA BORO SASDELLI, GEORGE 105 13 - 53 1968 CKKD
1-196 393016 743350 GALLOWAY Twp SCHENKEL, A IRR- 1965 57 20 - 125 1965 CKKD
1-377 393331 744425 MULLICA TwP SCHOLLER BROS 2 90 176* 1957 CKKD
1-171 392651 742753 GALLOWAY TWP SEAVIEW CC SEAVIEW 5 10 174* 1913 CKKD
1-172 392653 742755 GALLOWAY TWP SEAVIEW CC SEAVIEW 6 10 161 - 201 1972 CKKD
1-174 392656 742834 GALLOWAY TWP SEAVIEW CC SEAVIEW 9 40 232% 1947 CKKD
1-175 392659 742823 GALLOWAY TwP SEAVIEW CC SEAVIEW 4 50 192 - 244 1969 CKKD
1-177 392659 742823 GALLOWAY TwWP SEAVIEW CC SEAVIEW 8 42 203 - 253 1930 CKKD
1-121 391852 743206 EGG HARBOR TWP SEAVIEW HRBR WC 1958 WELL 5 740 - 780 1958 KRKDL
**1-97 392930 745636 BUENA VISTA TWP SIKKING BROS SIKKING 1 85 75% 1965 CKKD
1-101 392938 745600 BUENA VISTA TWP SIKKING BROS SIKKING 3 75 200* .- CKKD
1-224 392645 743741 HAMILTON TWP SOFFER, B 1953 70 36 - 41 1953 CKKD
1-198 393025 743816 GALLOWAY TWP SOHN, H SOHN 1 65 136* 1961 CKKD
1-592 392005 743646 SOMERS POINT CITY SOMERS POINT SA SOM PT-1 12 130* 1963 CKKD
1-225 392700 744105 HAMILTON TWP ST VINCENT DEPAL HOLY CROSS CEM 75 137 - 157 1956 CKKD
**1-201 393053 743654 GALLOWAY TwP STADTMUELLER, L STADTMUELLER 1 60 75% 1955 CKKD
1-193 392955 743034 GALLOWAY TwP STOCKTON ST COL COLLEGE 1 40 130 - 150 1971 CKKD
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WITHDRAWAL DATA [in million gallons per year]
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Table 2.--Partial well records and withdrawal data for wells and well fields in the New Jersey Coastal Plain, 1956-80--

Continued

LOCATION
WELL - - LOCAL WELL ALTI- SCREEN YEAR
NUMBER TUDE TUDE MUNICIPALITY OWNER IDENTIFIER TUDE INTERVAL COMPLETED AQUIFER
ATLANTIC COUNTY--Continued
1-194 392955 743038 GALLOWAY TWP STOCKTON ST COL COLLEGE 2 40 125 - 145 1971 CKKD
1-335 393957 744809 HAMMONTON TOWN SUNNYBROOK FARM SUNNYBROOK 1 80 110* 1960 CKKD
1-108 393017 745647 BUENA VISTA TWP TOFFENETTI, MAX TOFFEWETTI 1 115 98* 1959 CKKD
**1-137 392248 743544 EGG HARBOR TwP TUBOLO, CARMAN 1964 45 18 - 146 1964 CKKD
1-157 392628 743320 EGG HARBOR TWP US AIR FORCE EXP CTR 25 160 - 180 1960 CKKD
**1-160 392609 743321 EGG HARBOR TWP US AIR FORCE NAFEC 1 35 130 - 165 1964 CKKD
**1-159 392642 743459 EGG HARBOR TWP US NAVY CITY AIR STAT 60 165* 1942 CKKD
**1-624 393625 744847 HAMMONTON TOWN VACCARELLA, J 1 85 90* 1958 CKKD
1-311 393910 744635 HAMMONTON TOWN VACCARO, ANTHONY VACCARO 1 75 64* 1955 CKKD
1-593 392020 742945 VENTNOR CITY VENTNOR CITY WD VCWD 10 Q@ 740 - 790 1965 KRKDL
**1-595 392028 742851 VENTNOR CITY VENTNOR CITY WD VCWD 5 10 765 - 815 1921 KRKDL
1-596 392030 762854 VENTNOR CITY VENTNOR CITY WD VCWD & 8 760 - 810 1924 KRKDL
1-598 392032 742855 VENTNOR CITY VENTNOR CITY WD VCWD 9 8 740 - 800 1965 KRKDL
1-599 392032 742859 VENTNOR CITY VENTNOR CITY WD VCWD 7 8 830* 1927 KRKDL
1-600 392045 742840 VENTNOR CITY VENTNOR CITY WD VCWD 8 8 750 - 810 1931 KRKDL
1-88 392843 745343 BUENA VISTA TWP VILLA, JOHN VILLA 1 100 120* 1965 CKKD
1-221 392636 744130 HAMILTON TWP WHEATON PLASTIC WHEATON 1 60 111 - 131 1972 CKKD
1-222 392641 744122 HAMILTON TwpP WHEATON PLASTIC HARDING HIWY 3 50 &7 - 87 1967 CKKD
1-119 393319 743927 EGG HARBOR CITY WOLF, ALFRED WOLF 1 70 130% 1957 CKKD
1-304 393852 744257 HAMMONTON TOWN WOLFE, L WOLFE P-540 60 - 160 1966 CKKD
1-327 393938 744400 HAMMONTON TOWN WOLFE, L WOLFE P-541 55 76 - 140 1966 CKKD
1-328 393942 744428 HAMMONTON TOWN WOLFE, P 76 - 210% 1967 CKKD
1-651 393557 744831 HAMMONTON TOWN WUILLERMIN BROS FARM 1 85 .- .- CKKD
1-652 393546 744843 HAMMONTON TOWN WUILLERMIN BROS FARM 2 90 .- -- CKKD
**1-653 393600 744750 HAMMONTON TOWN WUILLERMIN BROS FARM 3 77 93 - 123 .- CKKD
1-655 393629 744841 HAMMONTON TOWN WUILLERMIN BROS FARM 5 75 58- 98 -- CKKD
1-656 393929 744512 HAMMONTON TOWN WUILLERMIN BROS FARM 6 60 .- -- CKKD
1-657 393617 744816 HAMMONTON TOWN WUILLERMIN BROS FARM 7 90 124* 1969 CKKD
1-262 393636 744804 HAMMONTON TOWN <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>